Abstract: 5-Methoxy-6H-l,2,4-triazines la-c, 5H-l,2,4-triazine-6-diethylcarboxamides 7a, b and 3,6-diphenyl-l,2,4-triazine 4-oxide 10 were lithiated with lithium 2,2,6,6-tetramethylpiperidide and the formed lithio-1,2,4-triazines 2a -c, 8a, b, 1J, reacted with chlorotrimethylsilane and other reagents to give the bi-1,2,4-triazines 3a -c, 4a, b, 12, 13. 6-Lithio-l,2,4-triazines 2a, b afforded 3a, b and 5-methoxy-l,2,4-triazine-6-carbaldehydes 5a, b when reacted with N-formylpiperidine or ethyl formate.
Introduction
Lithio-substituted heterocycles are versatile intermediates in the synthesis of complex heterocyclic compounds (2). Lithiopyridines (3 -6), lithiopyrazines (4, 7 -9), lithiopyridazines (3, 4, 7, 10), and lithiopyrimidines (3 -7, 10 -15) are known. Recently we reported the first synthesis of lithio-l,2,4-triazines (1) and their reactions with aldehydes and iodine.
The o-directed metalation reaction involves deprotonation by a strong base in the ortho-position with respect to a directing metalating group containing a heteroatom. This leads to o-lithiated species which are converted into o-substituted products by treatment with an electrophilic reagent.
In addition to the 5-methoxy group (1) we used the 6-diethylcarboxamide group and the 4-N-oxide functionality as an o-directing group.
Results and Discussion
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Reaction of lc with LiTMP and chlorotrimethylsilane led only to the formation of 3c, we did not isolate any 3,3'-bis-(4-chlorophenyl)-l,6-dihydro-5,5'-dimethoxy-6,6'-bi-l,2,4-triazine 4c.
To our knowledge, besides our communication of the structure of 5,5'-dimethoxy-3,3'-diphenyl-6,6'-bi-1,2,4-triazine 3a (16) , no 6,6'-bi-l,2,4-triazines have been published so far. Lee synthesized 6,6'-bi-l,2,4-triazines starting from 6-ethinyl-l,2,4-triazines (17) .
As shown in Table 1 the yields of 3a and 4a depend on the presence of chlorotrimethylsilane or other chlorosilanes and on the reaction time of la with LiTMP. The use of reagents being sterically more hindered and at the same time less electrophilic than chlorotrimethylsilane gave lower yields of 3a and 4a. When we reacted the 6-lithio-3-aryl-5-methoxy-l,2,4-triazines 2a, b with N-formylpiperidine or ethyl formate by the procedure of accumulation (8) we obtained together with the expected 3-aryl-5-methoxy-l,2,4-triazine-6-carbaldehydes 5a, b the 6,6'-bi-l,2,4-triazines 3a, b (Scheme 2). The use of N-formylpiperidine as formylating agent gave better yields both of 5 and 3 (see Table 2 ). When we added benzaldehyde to 8a, b, we did not observe any reaction with this electrophile; we isolated the 5,5'-bi-l,2,4-triazines 9a, b in 59 % yield. Finally we obtained 9a, b in 70% yield when we did not add any electrophile to 8a, b This means that there is no effect of chlorotrimethylsilane on the formation of 5,5'-bi-l,2,4-triazines 9, contrary to the formation of 3.
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Reacting 6-lithio-5-methoxy-3-phenyl-l,2,4-triazine 2a with 3-(4-tolyl)-1,2,4-triazine-6-diethylcarboxamide 7b we obtained the 5,5'-bi-l,2,4-triazine 9b in 68% yield and traces of the 6,6'-bi-l,2,4-triazine 3a, no mixed 5,6'-bi-l,2,4-triazine could be isolated.
5,5'-Bi-l,2,4-triazines are already known; they were prepared by reaction of 5H-l,2,4-triazines with sodium methoxide (20) , sodium cyanide (21, 22) , potassium cyanide (18, 21) or potassium amide (20, 24, 25) .
We obtained the unknown 3-aryl-l,2,4-triazine-6-diethylcarboxamides 7a, b by reaction of 3-aryl-l,2,4-triazine-6-carboxylates 6a, b (26) with diethylamine in the presence of triethylaluminum (27) . 
Conclusion
The mechanism -ionic or radical -of the reactions described is not yet completely evaluated. We suppose that the reactions giving 6,6'-bi-l,2,4-triazines 3, 4 follow a radical pathway, whereas the dimerizations leading to 5,5'-bi-l,2,4-triazines 9, 12, 13 proceed by a carbanionic mechanism. Paudler et al. (20, 23) proposed both mechanisms for the dimerization of 5H-l,2,4-triazines under the influence of KCN, NaOMe or K/NHj yielding 5,5'-bi-l,2,4-triazines. A radical-anionic mechanism has been suggested by Newkome (30) for the synthesis of bipyridines by metalation of pyridine with lithium diwopropylamide.
Further work in this area is in progress, especially for getting insight into the mechanism of the reaction leading to 6,6'-bi-l,2,4-triazines and the influence of trialkylchlorosilanes in this reaction.
Experimental
All manipulations were carried out under argon. -THF was dried with a benzophenone-sodium mixture and distilled directly before use. -Melting points were determined with a melting point microscope (Fa. C. -100 °C , then a mixture of conc. hydrochloric acid (2 ml), methanol (2 ml) and THF (8 ml According to the precedure described previously (1), to a solution of BuLi (8 mmol in w-hexane) in THF (40 ml)
2,2,6,6-tetramethylpiperidine (1.6 ml, 9.3 mmol) was added at -30 °C. The solution was warmed to 0 °C and stirred for 30 min. After cooling to -100 °C la (31) . lb (1), 7a, b (8 mmol) in THF (5 ml) was added, keeping the temp, below -95 °C. The mixture was stirred for 60 min at -100 °C and used for the following reactions. b) The same procedure as described above, but without adding chlorotrimethylsilane gave the same result. 
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